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Classically, figures for the duration, or length of labor, have been 
given in terms of the mean or average value; a figure arrived at by simple 
addition of the total number of hours of each labor in a large series 
divided by the number of parturients. Thus calculated, figures of IS and 
12 hours for primiparae and multiparae respectively have been quoted by 
standard text books in the field. (1,2 and 3)* 
A recent publication (4) by A. J. Busby has called attention to the 
statistical inadequacy of this standard of value to accurately portray the 
true picture of the length of labor. A few prolonged labors, lying far out¬ 
side the range of more frequent values, may serve to obscure and distort the 
statistical and practical significance of such a standard. 
This author feels that for this type of series the statistical values 
of the median and mode may be more informative and representative. The former, 
being the single centervalue of any series of variate magnitudes, tends to 
suppress the influence of extreme values; while the latter, as the most fre¬ 
quently occurring value, gives a more accurate portrayal of the distribution 
of the total series, provided the series is adaptable to such distribution. 
In addition, this author’s statistics, based on 14,775 cases of parturi¬ 
tion at the John's Hopkins Hospital between January 1, 1937 and December 31, 
1945, indicate that considerable adjustment of our concept of the length of 
labor is in order. His figures are substantially lower than those quoted in 
the textbooks in all values. (See Table VI). This difference, he attributes 
to two factors; improved obstetrical technique, including a much higher in¬ 
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II 
OBJECTIVE 
It is the objective of this paper to statistically analyze the results 
of 500 consecutive spontaneous vaginal deliveries at the Obstetrical Clinic 
of the New Haven Hospital, delivered under the teaching program of natural 
childbirth. In addition, it is hoped that the statistical methods and 
definitions herein employed will serve as a guide to future studies in the 
f i eld. 
Ill 
DEFINITIONS, MATERIALS & METHODS 
A. Natural Childbirth 
Natural childbrith has been erroneously defined as "painless" childbirth. 
This is by -way of putting the cart before the horse. Rather, the concept of 
natural childbirth has been a development of a growing appreciation of the 
close connection between the physiological and emotional factors involved 
in labor. 
One theory by Dr. Grantly Dick Read is based on the theory that harm¬ 
ful stimuli are interpreted mentally as pain. Fear intensifies this inter¬ 
pretation producing the physiological response of tension. 
In the human being, the circular uterine musculature of the cervix and 
lower uterine segment is supplied by the sympathetic nervous system. Opposing 
this, in action, are the longitudinal muscle fibers which are par/asympatheti¬ 
cally innervated. Contraction of the latter at the commencement of labor 
find physiological opposition by the former, creating a sensory stimulus, which, 
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the physiological opposition. If, on the other hand, the chain can be broken 
at the vulnerable point of fear, such stimulation will be interpreted as 
mere contraction of a detrusor against a sphincter, as in other hollow visci 
of the body. 
Natural childbrith, according to Dr. Read seeks through education, in a 
broad sense, employing both intellectual and physiotherapeutic phases, to 
dispel fear, thus breaking the Pain-Fear-Tension syndrome, and to adequately 
prepare the parturient for the physical act of labor. 
B. Program the the New Haven Hospital 
Publication and lay popularization in this country of Dr. Grantly Dick 
Read's book "Childbirth Without Fear" (6) led several clinic patients early 
in 1947 to express a desire to experience natural childbirth. The stimulating 
and gratifying results of this experiment led to immediate interest in the 
possibility of widespread application of such a method to a teaching clinic. 
Accordingly, in June 1947, a definite program of education and physio¬ 
therapeutic techniques was instituted, and every third clinic patient selected 
to receive this approach in addition to the regular pre-natal program. 
By November, 194&, the published report of experience with the first 156 
patients appeared, statipgin conclusion, "Natural childbirth is a definite enti¬ 
ty which can be taught successfully in a teaching ward service. We believe 
that natural childbirth technics offer decided advantages to mother and child, 
and are psychologically desirable for most women." (7) 
On August 1, 1948, the program was expanded to include all ward and staff 
private patients. 
In outline, the present program consists of 2 parts, one given early in 
pregnancy and the other in the last half of the third trimester. Each comprises 
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one lecture on basic anatomy,, physiology, and conduct of labor by a staff 
physician, and two exercise classes conducted by a trained nurse who utilizes 
techniques outlined in Mrs0 Helen Heardman’s book, "A Way to Natural Childbirth”. 
(3) In addition, patients are expected to practice their exercises at home 
during pregnancy. 
The final, and perhaps most important phase of the program is instituted 
after labor has commenced. It consists of a definite and rather unique, 
doctor-patient relationship which lends support to the patient in her times 
of stress, by reinforcing her confidence, informing her of the progress of 
her labor, aiding her in her relaxation techniques, and being in constant 
attendance during active labor. 
C. Materials 
As of April 1949, 546 patients have been delivered at the New Haven Hospi¬ 
tal under the program of natural childbirth. Of these, 46 (37 primiparae and 
7 multiparae) were delivered operatively, (including outlet forceps) a total 
of 8.4/0. (9) Of the remaining 500 spontaneous vaginal deliveries, 200 were 
primiparous and 300 were multiparous. 
These were taken consecutively and without regard to color, age, physical 
condition, or status as volunteer, project, ward or private staff patients. 
The pre-natal program as offered was the same for all, although a varying de¬ 
gree of participation was noted. (9) 
The duration of la.bor by its very nature defies consistently exact measure¬ 
ment, but, by and large, errors tend to cancel themselves out over a large 
series. 
The definition of the onset of labor is not universally accepted. This 
paper recognizes it as the onset of regular contractions occurring at least 
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this point, but errors, inhere made, have tended to be on the long side. 
Labors which were considered begun, and then slowed down or proceeded in 
desultory fashion were still considered as progressive, and total elapsed 
time calculated. 
Definition of the stages of labor correspond to those held in the standard 
text books. In this study, only the total duration of labor (1st, 2nd and 3rd 
stages) will be considered. 
The statistical values of the mean or average, the median, and the mode 
have been employed in all serations except those where lack of adequate dis¬ 
tribution rendered the last value statistically invalid. 
Primiparae and multiparae have been studied separately, and in parallel 
fashion, statistical values being applied, to each total series, and then 
by age groups and by position. Significant other information, such as range 
in duration of labor, and in age, have been included. 
IV 
RESULTS 
The results have been presented in tabular form, presented separately 
under each heading, and then summarized in Tables VI and VII in the rear. 
A. General 
Primiparae: Table I shox^rs a mean or average value of 12:40/60 hours 
for the length of labor in the total series of 200 spontaneously delivered 
primiparae, as well as a median value of ll:li/60 hours. Also indicated is 
the modal value of 8-10 hours, that value being the most frequent in occur¬ 
rence. It will be noted that both the mode and median are substantially lower 
than the mean, which is in accord with the findings of Busby. (4) The labors 
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ranged in duration from 1:2/60 hours to 46 hours. 
Multiparae: Reference to Table I shows a mean or average figure of 
8:7/60 hours and median figure 7:8/60 hours for the total series of 300 
spontaneously delivered multiparae. The modal figure was in the 4-6 hours 
group, and the total range was from 1 hour to 51:23/60 hours. 
table i 
AGE RANGE, MEaN, MEDIaN AND MODE FOR 
200 PRIMIPaRAE aND 300 MULTIPARAE 
200 Primiparae 300 Multiparae 
Range: 1:02 - 46:00 1:00 - 51:23 
Mean or Average: 12:40 8:07 
Median 11:11 7:08 
Mode 8-10 hrs. 4 - 6 hrs. 
B. Age 
Because of the interest of many authors in the problem of age and its 
effect on the duration of labor, it was decided to break do™ the two series 
into convenient age groups, corresponding closely to those adopted by most 
other investigators. Therefore, 5 year intervals starting at 15 years were 
chosen, giving 5 groups, the last being those patients 35 years of age and 
older. 
Primiparae: Table II indicates the age distribution and the mean and 
median values for each group. The modal value was discarded as being statis¬ 
tically invalid for such a small series. It will be noted that the shortest 
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mean and median figures (10:27/60 hours and 9:16/60 hours respectively) are 
found in the 25-29 year old group. The largest figure for mean or average 
(16:38/60 hours is found in the 15-19 year old group, but their median 
(11:42/60 hours is only the third longest, indicating that labors in this 
group were either very short or very long. The longest median value is found 
in the 35 years / group (14:55/60 hours) so rendered probably by the small 
size of the group. The total age range was from 15-36 years, with the 
largest group (87) being the 20-24 year group. 
Multiparae: Similarly indicated in Table II are values for multiparous 
deliveries. Here, the shortest mean and median values are found in the 
30-34 year age group. (7:34/60 hours and 6:14/60, respectively), indicating 
the known effect of age and parity on the duration of labor, (10) The longest 
values are found in the 15-19 year age group. (8:47/60 hours and 8:26/60 
hours respectively), again the probable result of the small series. Range in 
ages was from 18-42 years, and the largest grouping (109) was in the 25-29 year 
age group. 
TABLE II 
DISTRIBUTION OF SERIES BY 5 YEAR AC-E GROUPS: MEAN & MEDIAN FIGURES 
PRIMIPARAE MULTIPARAE 
No. Mean Median No.* Mean Median 
15 - 19 40 16:36 11:42 8 8:47 8:26 
20 - 24 67 12:16 12:27 88 8:28 7:34 




 14 12:04 10:38 70 7:34 6:14 
35 / 7 12:29 14:55 24 8:01 6:29 
RANGE 15 - 36 years 18 - 42 years 
1 record incomplete. 
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C. Position 
It was decided to investigate the effect of fetal position on the duration 
of labor, in an effort to evaluate currently held opinions. (10) Occiput-anterior, 
occiput-posterior and Breech positions were recorded and statistical values 
calculated. One Face presentation is merely indicated and £ cases were un¬ 
diagnosed or not in dicated in the charts. 
Primiparae: As was expected Table III shows the largest group (188) to 
be in the OA position, and the mean and median values of 12:32/60 hours and 
10:57/60 hours respectively, were lower than those of the entire series. They 
were, likewise, lower than those for other positions, the 0oP. being the 
longest, with a mean of 15:9/60 hours and a median of 14:42/60 hours. The 
small series of Breech presentations gave a mean value of 14:28/60 hours and 
a median of 12:5/60 hours. One presentation was not recorded. These findings 
corroborate those of Calkins. (10) 
Multiparae: Reference to Table III shows the largest group (260) presented 
" ' * * ~ - ^ 
in the 0A position. Mean (8:1/60 hours) and median (7 hours) values for this 
group were slightly below those of the entire series, while those of the O.P. 
group, (9:52/60 hours and 8:2/60 hours respectively) were substantially higher. 
The small series of Breech presentation shows a median value (7:17/60 hours) 
between the other two, but a mean (6:17/60 hours) considerably shorter. This 
is probably explained by chance and the small series. The value for the 
single Face presentation is given. Again, support is given to Calkin’s 
thesis. (10) 
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TABLE III 
DISTRIBUTION OF SERIES BY POSITION: MEAN AND MEDIAN FIGURES 
No. Mean Median No. Mean Median 
0A. 108 12:32 10:57 260 8:01 7:00 
OP. 8 15:09 14 • 42 24 9:52 8:02 
Breech 3 14:28 12:05 8 6:17 7:17 
Face 0 — — 1 9:46 9:48 
Not recordedl —- — 7 —- —• 
D. Frequency Distribution 
Table IV indicates the overall frequency distribution of the primiparous 
and multiparous series, respectively. It will be noted that the figures do 
not distribute themselves in the typical "bell-shape" of a normal frequency 
distribution, but are definitely skewed to the right, or long side, by 
reason of several long labors. It is for this reason that the values of the 
median and mode are seen to be statistically more valid for reporting the 
true picture of duration of labor. 
The grouping is carried to 2 hour intervals in an effort to get a 
definitive modal value. Thus constructed, the table shows modal values for 
the 200 primiparae in the 8-10 hour group and for the 300 multiparae in the 
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TABLE IV 
FREQUENCY DISTRIBUTION OF SERIES BY 2 HOUR INTERVALS 
Hours of 
Labor Primiparae Multiparae 
0 - 2 2 12 
2-4 12 49 
4 - 6 24 65 
6-8 23 51 
8-10 27 38 
10 - 12 23 30 
12 - 14 20 24 
14 - 16 19 11 
16 - 18 11 8 
18 - 20 12 5 
20 - 22 6 2 
22 - 24 4 0 
24 - 26 5 2 
26 - 28 3 2 
28 - 30 1 0 
30 / 8 1 
Q 
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E. Cumulative Percentage Distribution 
In an effort to arrive at the significant difference between the mean 
and median values, and to plot the cumulative incidence of each series, the 
cases were then distributed on a percentage basis. The results of this 
study are seen in Table V. 
It will be noted that in both Primiparae and Multiparae, approximately 
60 percent of women delivered in times less than that of the average or mean 
value, again indicating the skew effect of large values lying outside the 
normal range on the mean standard. 
Primiparae: Table V indicates the cumulative incidence of 200 primiparous 
deliveries. As can be seen, over 60 percent of all women delivered in times 
shorter than the mean, a significant difference of 10 percent between median 
and mean values. Also, it can be seen that over 80 per cent delivered be¬ 
fore the standard 18 hours figure quoted by text books, likewise a signifi¬ 
cant difference. 
Multiparae: Similar import can be attached to the figures for 300 multi- 
parae. Here nea.rly 60 percent of all deliveries were of shorter duration 
than the mean value; and over 80 percent were in times less than the classical 
12 hour text book labor. 
■ - » 
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TABLE V 
CUMULATIVE PERCENTAGE DISTRIBUTION OF SERIES 
Primiparae (200) Multiparae (300) 
% of Total Duration of Labor 
less than 
Duration of Labor 
less than 
10 4:32 2:56 
20 6:04 3:56 
25 7:16 4:21 
30 7:58 4:51 
40 9:12 5:46 
50 11:06 7:13 
60 12:32 8:11 
70 14:51 9:44 
75 15:58 10:52 
80 17:45 11:51 
90 22:49 14:11 





While it must be admitted that the series presented is comparatively 
small, the findings are still of considerable interest and significance. 
Such a series, by including consecutive cases without regard to factors 
of age, race, physical condition or complications of pregnancy, weight 
gain, diet, or pelvic measurements and by excluding all operative or 
interrupted deliveries comes close to exemplifying what might be termed 
normal, ok typical labor. 
The figures for the mean or average duration of labor for the general 
series are markedly shorter than those quoted in the text books, the differ¬ 
ence amounting to nearly 1/3 in both Primiparae and Multiparae. This would 
seem to indicate need for a considerable change in our concept of the dura¬ 
tion of labor. 
This difference has been noted by a number of investigators, writing from 
different points of view and employing various techniques and methods designed 
to shorten the duration of labor. A large group of these findings is found 
in Table VI, where a comparison is set up between these figures and those of 
this work. 
Where investigators have written from the viewpoint of a particular 
technique, and have themselves included a normal or control series, the latter 
has been utilized as being more significant for an evaluation of normal labor. 
Review of this table will reveal corroboration of the fact that the text 
book figures are vastly out of line with current findings, a result ascribed 
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It will also be apparent that figures in the author's series compare 
favorably or to advantage with those in the literature. This is especially 
significant when the operative, or forceps rate for the other series is 
considered, it being well known that elective operative intervention can 
considerably shorten the second stage of labor. 
The mean and median figures calculated by age group and by position 
likewise compare favorably or to advantage with those in the literature, and 
are represented in Table VII. 
The differences between the mean, median and modal values for the dura¬ 
tion of labor raise the question as to which of these indices is the most 
statistically valid and significant, and practicably useful. 
In any variate series with a comparatively large range, the frequency 
distribution of values is important from the statistical standpoint. If 
the distribution curve is symmetrical and "bell-shaped", the median, mode and 
mean all become identical, and equally valid and accurate. If, however, the 
series is definitely "skew", with a few values lying far outside the normal 
range, the curve becomes asymmetrical in the direction of those values. In 
such a case, statisticians find the median value the most valid and useful 
single centering constant. 
Since this type of distribution is found in computing the duration of 
labor, it would seem that the most representative single statistical standard 
is the median, a figure hitherto ignored. Certainly, the significant differ¬ 
ence of over 10 percent between median and mean values as revealed by the 
cumulative distribution reveals the inadequacy of the latter to accurately 
portray the picture of so-called typical or normal labor. 
. 
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Figures for the mean and mode are definitely of aid, however, and the 
best overall picture of the duration of labor may be gained through the use 
of all three. 
VI 
SUMMARY 
1) Statistical analysis has been made of the duration of labor in 500 consecu¬ 
tive spontaneous vaginal deliveries at the Obstetrical Clinic of the New 
Haven Hospital, delivered under the program of natural childbirth. Of 
these cases, 200 were primiparae and 300 multiparae. 
2) Use has been made of the statistical standards of the mean, median and mode 
\ $ 
for the expression of th«@r analysis. 
3) The theory of natural childbirth, and the history and plan of the teaching 
program at the New Haven Hospital ha»e been outlined. 
A) Median, Mean, and modal values of 11:11/60 hours, 12:40/60 hours, and 4-6 
hours respectively have been calculated for 200 primiparae, and 7:8/60 hours 
8:7/60 hours, and 4-6 hours respectively for 300 multiparae. In addition, 
median and mean figures have been computed for these series by 5 year age 
groups and by fetal position. 
5) These figures are markedly lower than those quoted in the standard obstetri¬ 
cal textbooks, indicating a need for readjustment of our concept of the 
duration of normal labor0 
6) These figures compare favorably with those in the current literature. 
7) When only one single value is calculated for the duration of labor, the 
statistical accuracy and validity of the median as the standard of value 
best representing the duration of normal or typical labor has been pointed out. 
8) It would appear that the duration of labor under the program of natural child¬ 
birth employed at the New Haven Hospital is equal to dr shorter ta&ft than 
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